Avascular necrosis (AVN) of the tarsal bone is a relatively rare clinical entity. In general, disruption of the microvascular and macrovascular system is known to be the major mechanism for AVN. Trauma, sickle cell anemia, coagulopathies, steroids, excessive alcohol consumption, Gaucher's disease, dysbaric osteonecrosis, hypo fibrinolysis, thrombophilia, systemic lupus erythematosus, human immunodeficiency virus (HIV) and spontaneous development are described to be the etiological factors. [1, 2] A disease called Müller-Weiss was defined in adults, which is distinctive from Koehler's disease, since AVN of the tarsal navicular bone was found to be bilateral with no spontaneous resolution. [3] Either resulting from the above-mentioned various etiological factors or spontaneous development, AVN in the tarsal bones ends up in osteoarthritis and deformity in a short period of time, due to the alteration of foot biomechanics and load distribution. Various treatment modalities have come into sight related to different stages of the disease. Surgical interventions are advocated for its treatment since vast majority of the cases are resistant to conservative methods. During the early stages of the disease core-decompression may be beneficial, but when collapse occurs with mid-foot pain while ambulating; reconstruction with allografts, autografts, ankle arthroplasty and arthrodesis are options that are recommended with mid-term favorable functional outcomes. [4] [5] [6] We report a case with bilateral spontaneous AVN of the navicular bone for its instructive features.
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CASE REPORT
A 50-year-old female patient was admitted with ankle and mid-foot pain while ambulating. Her complaints had a three-year history and were exacerbated for the last three months and she was now able to ambulate only by using crutches. The patient did neither reveal a family history with similar complaints, nor systemic steroid usage, alcohol consumption, trauma, diabetes, rheumatoid arthritis and systemic lupus erythematosus. Physical examination revealed deformity on the dorsomedial aspect of the talonavicular joint and tenderness with palpation. Range of motion was restricted and painful in both ankles with 5° dorsiflexion and 20° plantar flexion. Body mass index was 25.40 kg/cm 2 , total blood count, acute phase reactants and rheumatological parameters were found to be between normal ranges. A written informed consent was obtained from the patient.
Radiographs
showed minimal bilateral subchondral collapse, cystic, sclerotic changes in the neck of talus, sclerotic collapse in the lateral aspect of the navicula and comma-like shaped navicular bone due to decreased coverage of the navicula. Subchondral sclerosis, irregularity, narrowing of the talonavicular joint and apparent osteophyte formation was suspected in both talonavicular joint (Figure 1 ). The above-described radiological findings of the talus and navicular bone were found to be concordant with AVN and advanced bilateral arthrosis of the talonavicular joint.
A two-stage bilateral talonavicular arthrodesis was planned for its treatment. The patient being under spinal anesthesia, after inflating the tourniquet, dorsomedial approach was preferred to visualize the left talonavicular joint. The capsule and periost were excised respectively and the navicular bone was exposed. Navicular cortex was found to be greyish and sclerotic, which was congruent with AVN findings. Following corticotomy, decancellation was performed using a curate and burr. The defect (left 2x2x1.5 cm, right 2x1, 5x1, and 5 cm) was filled with autogenous iliac bone graft. Arthrodesis was achieved by using two 4.0 mm cannulated screws, positioned from the navicular tubercle towards the talar neck. Dorsal osteophytes of the talus and navicular bone were excised meticulously. Postoperative immobilization was achieved using an ankle-foot orthosis for eight weeks. Partial weightbearing was initiated at the end of eight weeks and full weight-bearing was allowed at the end of the three-month follow-up period. Fusion at the talonavicular joint was achieved at sixth month; the patient was pain free and was able to ambulate independently (Figure 2, 3) .
DISCUSSION
Although talus is susceptible to AVN due to insufficient collateral circulation, thin nutrient arteria, absence of secondary blood supply and limited intraosseous anastomosis, there is no apparent characteristic micro and macro circulation of the navicular bone. Trauma is known to be the major etiological factor (75%), but foot deformities such as pes planovalgus, systemic diseases (diabetes, lupus), drugs (steroids, antineoplastic), and excessive alcohol consumption are also known to be the factors that lead to AVN of the tarsal bones. [7, 8] None of the abovementioned etiological factors were present in this case with bilateral AVN of both the talus and the navicula. Spontaneous osteonecrosis of the navicular bone is a rare condition and shows a bimodal age pattern. Koehler's disease was defined as a self-limiting disease characterized with AVN of the navicular bone while Müller-Weiss was described as a similar clinical entity with distinctive features such as spontaneous bilateral osteonecrosis of the navicular bone, which usually does not resolve by itself. [9, 10] In Müller-Weiss disease, the lateral aspect of the navicula is prominently affected, compared to medial aspect, and thus a plastic deformation occurs in this localization, which apparently increases the predisposition for rigid pes planus. In the presented case, a sclerotic collapse can be seen in the lateral aspect of the navicula in conventional standing anteroposterior radiographs. The collapse in the lateral aspect and prominence of the medial aspect give navicula a comma-like shape. This comma-like shaped navicula is described to be a demonstrative radiographic appearance in Müller-Weiss disease. [11] Lateral radiographs that reveal apparent osteophyte formation have to be distinguished from an avulsion fracture or os supranaviculare, especially if the patient is young and is related to sports activities. [12] In talonavicular joint problems, the functional results in isolated talonavicular arthrodesis are recently reported to be superior, compared to the conventional triple arthrodesis that leads to increased tension loads that occur between navicula, talus and cuneiforms. [13, 14] In this case, after applying a twostage bilateral isolated talonavicular arthrodesis, the patient was pain free and at the end of 12 weeks and she was able to ambulate independently while full weight-bearing. A thorough radiological consolidation was detected at the talonavicular joint at sixth month. Cases with isolated talonavicular arthrosis described in the literature are generally cases with inflammatory, rheumatological and trauma etiologies, whereas the presented case is a rare one in terms of talonavicular degenerative arthritis as a consequence of spontaneous AVN of the navicula and talus. [15] [16] [17] The entire clinical and radiological features of the presented case were found to be concordant with Müller-Weiss disease.
In conclusion, spontaneous and bilateral AVN of the navicular bone and advanced bilateral talonavicular arthrosis, especially in women, should arouse suspicion for Müller-Weiss disease. In such cases, to avoid the development of rigid pes planus and to achieve a painless plantigrade foot, decancellation of the navicula and filling the defect with autogenous graft combined with isolated talonavicular arthrodesis via cannulated screws are effective treatment modalities.
